1
H-NMR spectral pattern was very similar to that of (8E)-ligstroside, except for the chemical shifts owing to 1-H, 5-H, 6-H 2 , 8-H, 10-H 3 and 1Ј-H, respectively.
9) The 1 H-1 H shift correlation spectroscopy (COSY) and 1 H-detected heteronuclear multiple bond correlation (HMBC, Fig.  1 ) experiments of 1 made up the same plane structure as (8E)-ligstroside, suggesting that 1 is the 8Z-isomer of (8E)-ligstroside. The stereochemistry of 1 was defined by the 1 H-1 H COSY and nuclear Overhauser enhancement spectroscopy (NOESY) experiments. As shown in Fig. 2 , the NOE correlations and homoallylic coupling of (8E)-ligstroside indicated that both 1-H and 6-H 2 were quasi-axial with respect to the dihydropyran ring. On the other hand, the NOE correlations (1-H/10-H 3 , 5-H/8-H, 6-H 2 /8-H), and homoallylic (5-H/10-H 3 ) and allylic (3-H/5-H) couplings of 1 indicated that the geometry of the olefinic bond at C-8 is the Zconfiguration, and both 1-H and 6-H 2 are quasi-equatorial with respect to the dihydropyran ring. Consequently, the structure of 1 was determined to be (8Z)-ligstroside.
Compound 3 was obtained as an amorphous powder, [a] D 26
Ϫ101.1°(MeOH). The molecular formula of 3, C 31 H 42 O 17 , was confirmed by HR-FAB-MS and was coincident with that of 2. Its 1 H-NMR spectral pattern was similar to that of 2, except for the chemical shifts owing to 1-H, 5-H, 6-H 2 , 8-H, 10-H 3 and 1Ј-H, respectively. With regard to these proton signals of 3, the chemical shifts were almost the same as those of 1. The 1 H-1 H COSY and HMBC ( Fig. 1 ) experiments of 3 made up the same plane structure as 2, suggesting that 3 is the 8Z-isomer of 2. As shown in Fig. 2 , the NOE correlations (1-H/10-H 3 , 5-H/8-H, 6-H 2 /8-H), and homoallylic (5-H/10-H 3 ) and allylic (3-H/5-H) couplings of 3 indicated that the geometry of the olefinic bond at C-8 is the Z-configuration, and both 1-H and 6-H 2 are quasi-equatorial with respect to the dihydropyran ring. Consequently, the structure of 3 was determined to be (8Z)-nüzhenide. It is likely that the conformational changes of the dihyroropyran rings arise from steric hindrance between the b-D-glucopyranose attached C-1 and 10-CH 3 10) isolated from the same plant, 3, 11) except for the presence of an additional hexosyl moiety and difference in the chemical shift at C-6Ј position [d 68.0 (ϩ5.2 ppm)]. In the 1 H-NMR spectrum of 4, the coupling constant of the anomeric proton signal of the additional hexosyl moiety was 3.7 Hz (d 4.83). Acid hydrolysis of 4 gave only D-glucose, which was identified by gas-liquid chromatography (GLC) after conversion to the TMSi ether of thiazolidine derivative. 12) These indicated that the additional a-D-glucopyranosyl moiety in 4 is attached to 6Ј-OH in syringopicroside. This finding was supported by the NOE and HMBC correlations (Fig. 3) . Consequently, the structure of 4 was determined to be 6Ј-O-a-D-glucopyranosylsyringopicroside. Compound 4 is the first naturally occurring iridoid diglycoside having an isomaltose. This finding was supported by the NOE and HMBC correlations (Fig. 3) . Consequently, the structure of 5 was determined to be 3Ј-O-b-D-glucopyranosylsyringopicroside. 8 Hz) ]. In the 13 C-NMR spectrum, the C-4Ј signal (d 80.6) of 6 was shifted downfield by 9.0 ppm compared with that of syringopicroside. Acid hydrolysis proved that both of two sugars in 6 are D-glucose in the above manner. These indicated that the additional b-D-glucopyranosyl moiety in 6 is attached to 4Ј-OH in syringopicroside. This finding was supported by the NOE and HMBC correlations (Fig. 3) . Consequently, the structure of 6 was determined to be 4Ј-O-b-D-glucopyranosylsyringopicroside.
The iridoid glycoside which comprises an oleoside moiety as a framework is called oleoside-type secoiridoid, and this type occurs only in Oleaceae plants. All of them isolated so far have E-configuration of the olefinic bond at C-8. Compounds 1 and 3 are the first findings of a (8Z)-oleoside-type secoiridoid. From a biosynthetic point of view, it is interesting to note that (8Z)-oleoside-type secoiridoid was isolated from a natural source. Previous biosynthetic investigations (bold lines) of (8E)-oleoside-type secoiridoid reported by Inouye et al. 13, 14) and our structural studies described above presume that these type secoiridoids are biosynthesized by the route depicted in Fig. 4 .
Experimental
General Optical rotation were taken with a JASCO DIP-360 digital polarimeter. UV spectra were recorded with a Beckman DU-64 spectrometer. The 1 H-and 13 C-NMR spectra were recorded with JEOL JNM-GSX 400 (400 MHz, 100 MHz, respectively) and JEOL JNM-LA 600 (600 MHz, 150 MHz, respectively) spectrometers. Chemical shifts are given on a d (ppm) scale with tetramethylsilane (TMS) as an internal standard. FAB-MS were recorded on a JEOL JMS-DX 303 mass spectrometer. Column chromatography was carried out on Kieselgel 60 (Merck; 70-230 mesh), Cosmosil 75C 18 -OPN (Nacalai Tesque) and Sephadex LH-20 (Pharmacia Fine Chemicals). Preparative HPLC was carried out on a Tosoh HPLC system [pump, CCPS; detector, UV-8020; column, Cosmosil 5C 18 -AR (10 mm i.d.ϫ25 cm, Nacalai Tesque), Cosmosil 5SL (10 mm i.d.ϫ25 cm, Nacalai Tesque)]. GLC was carried out on a Shimadzu GC-7A equipped with hydrogen flame ionization detector (FID).
Material The leaves of S. reticulata were collected near Sendai, Miyagi prefecture, Japan, in July 1985 and identified by one of the authors (M. Kikuchi) . A voucher specimen is held in the laboratory of M. Kikuchi.
Isolation Fresh leaves of S. reticulata (3.8 kg) were extracted with MeOH at room temperature for 10 d. The MeOH extract was concentrated under reduced pressure and the residue was suspended in water. This sus- # It is not associated with the general concept of a stereoselective enzymatic reaction, but probably arises from the steric hindrance between glucopyranose attached C-1 and 10-CH 3 .
3. 19 (1H, dd, Jϭ8.8, 7.8 Hz, 2Ј-H), 2.89 (1H, dd, Jϭ15.6, 3.8 Hz, 6-H 
